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Analyze a major global challenge to specify qualitative and quantitative criteria and constraints for solutions that account for societal needs and wants
This research was conducted over summer 2018 at the Jet Propulsion 
Laboratory, California Institute of Technology. The goal of the project was to
apply the System Architecture Methodology to the engineering and education 
fields. We hope to expand this table to other projects. Before implementing the 
methods to education, I went through each component of the methodology to 
devise a plan to create a structure for the Mars Sample Return Module. At the 
end of the summer, I wrote a curriculum that could be applied to a high school 
engineering capstone class. Throughout each lesson, Bloom’s Revised 
Taxonomy is utilized. Each standard, objective and assessment fall under the 
same category. 
Apply System Architecture Methodology to field of education.
Apply System Architecture Methodology to manufacturing of
CCRS (Capture Containment Return System). 
Apply educational and cognitive psychologies to System Architecture Methodology. 
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Design a solution to complex real-world problem by breaking it down into smaller, more manageable problems that can be solved through engineering.
Evalutate a solution to a complex real-world problem based on prioritized criteria and trade-offs that ccount for a range of constraints, including cost, 
safety, reliability, and aesthetics as well as possible social, cultural, and environmental impacts. 
Use a computer simulation to model the impact of proposed solutins to a complex real-world problem with numerous criteria and constrains on 
interactions within and between systems relevant to the problem.
The 2018 STEM Teacher and Researcher Program and this project have been made possible through support from 
Jet Propulsion Laboratory, California Institute of Technology. (www.jpl.nasa.gov), the National Science Foundation through the Robert 
Noyce Program under Grant #1836335 and 1340110, the California State University Office of the Chancellor, and California 
Polytechnic State University in partnership with the Jet Propulsion Laboratory, California Institute of Technology. Any opinions, 
findings, and conclusions or recommendations expressed in this material are those of the author(s) and do not necessarily reflect the 
views of the funders.
Anderson, L. W., Krathwohl, D. R., & Bloom, B. S. (2001). A taxonomy for learning, 
teaching, and assessing: A revision of Bloom’s taxonomy of educational objectives.
New York: Longman.
Mayer, R. E. (2011). Applying the science of learning. Boston, MA: Pearson/Allyn & Bacon.
Younse, P., Strahle, J. W., Lalla, K., Dolci, M., Ohta, P.,
& Adajian, R. (2018, March 10). 
A System Architecting Methodology Using Bloom’s Taxonomy to Promote Creative Engineering Synthesis [Digital image]. Retrieved 
from https://www-robotics.jpl.nasa.gov/people/Marco_Dolci/publications.cfm
Younse, P., Strahle, J. W., Dolci, M., Ohta, P., & Lalla,
K. (2018, March 10). An Orbiting Sample Capture and Orientation System Architecture for Potential Mars Sample Return [Digital i
mage]. Retrieved from https://www-robotics.jpl.nasa.gov/people/Marco_Dolci/publications.cfm
1.1 1.2 2.1 2.2 2.3 2.4 2.5 2.6 2.7 3.1 3.2 4.1 4.2 4.3 5.1 5.2 6.1 6.2 6.3
Re
co
gn
izin
g
Re
ca
llin
g
Int
er
pr
eti
ng
Ex
em
pli
fyi
ng
Cla
ss
ify
ing
Su
mm
ari
zin
g
Inf
er
rin
g
Co
mp
ari
ng
Ex
pla
ini
ng
Ex
ec
uti
ng
Im
ple
m
en
tin
g
Di
ffe
re
nt
iat
ing
Or
ga
niz
ing
At
tri
bu
tin
g
Ch
ec
kin
g
Cr
itiq
uin
g
Ge
ne
rat
ing
Pla
nn
ing
Pr
od
uc
ing
A.A Terminology X
A.B Specific Details/Elements X X X X X X X
B.A Classifications/Categories X X
B.B Principles/Generalizations X X X X
B.C Theories/Models/Structures X
C.A Subject-specific Skills/Algorithms
C.B Subject-specific Techniques/Methods X X X X
C.C Criteria for Procedure Use
D.A Strategies
D.B Cognitive Tasks
D.C Self-knowledge
Factual
Conceptual
Procedural
Metacognitive
Re
me
mb
er
Kn
ow
led
ge
A
B
C
D
Ap
ply
An
aly
ze
Ev
alu
ate
Cr
ea
te
Cognitive Process
1 2 3 4 5 6
Un
de
rst
an
d
Subcategory Su
bc
ate
go
ry
Category
Ca
teg
or
y
Bloom’s Taxonomy (1956)
Bloom’s Revised Taxonomy (2001)
State-of-the-Art State-of-Technology
Reference herein to any specific commercial product, process, or service by trade name, trademark, manufacturer, or otherwise, does not 
constitute or imply its endorsement by the United States Government or the Jet Propulsion Laboratory, California Institute of Technology.
DISCLAIMER :
